Salmonella is the top food safety priority for the pork industry. Although contamination of pork occurs along the slaughter and processing line, infected live pigs entering the abattoir constitute the original Salmonella contamination source. However, the extent of carcass contamination is not only determined by the number of pigs infected, but also by the levels of Salmonella entering the abattoir in the intestinal tract of slaughtered pigs. Therefore, a series of experiments was conducted to determine if common stressors occurring before slaughter affect the prevalence and levels of Salmonella in market pigs. Initially, a field study was conducted to determine the effect of transportation and lairage on the frequency of Salmonella shedding in market pigs. A follow up study was conducted under controlled conditions to determine the effect of feed withdrawal and transportation on the levels of Salmonella in the intestinal tract of infected market-weight pigs. Finally, a third study was conducted to determine the effect of transportation and mixing with unfamiliar pigs on the susceptibility of market-weight pigs to Salmonella infection. In the first study, Salmonella shedding increased (P < 0.05) from pre-transport (11.3%) to post-transport (20%), and from post-transport to post-lairage (42%). In the second study, feed withdrawal by itself or combined with transportation caused increased levels of Salmonella in the ileum (P < 0.05), whereas only the combination of feed withdrawal and transportation caused increased levels of Salmonella in the cecum (P < 0.05). In the third study, pigs subjected to transportation and/or mixing were colonized by higher (P < 0.05) levels of Salmonella in the ileum, whereas only pigs subjected to both stressors combined were colonized by higher (P < 0.05) Salmonella levels in the cecum. It is concluded that pre-slaughter stressors, such as transportation, feed withdrawal and mixing, affect pork safety risk by increasing frequency and levels of Salmonella in the intestinal tract of market-weight pigs. Escherichia coli (O157:H7 is a major food safety threat. It has ability to produce several virulence factors. Shiga toxins (Stxs) are the key virulence factors of E. coli O157:H7 that are responsible for hemorrhagic colitis and serious renal failure. Despite the extensive study of E. coli O157:H7 survival during meat processing, the production of Stxs by E. coli O157:H7 during these processes has not been studied. This becomes a very important question since Stx2 is resistant to heat treatment. The objective of this study is to elucidate the effect of 2 essential additives in processed meats, salt and nitrite, on Stx2 production by E. coli O157:H7. E. coli O157: H7 (86-24) was treated with different concentrations of salt (1%, 2%, and 3%, W/V) or sodium nitrite (0, 100, 200, 300 ppm) solutions for 6 h. The Stx2 production and cfu were analyzed. After 6 h incubation, the number of E. coli O157:H7 in nitrite-100 ppm was not different from that of control (0 ppm). However, the number of E. coli O157:H7 in nitrite-200 ppm (P < 0.1) and nitrite-300 ppm (P < 0.05) were lower than control. Western blotting analysis indicated that adding 100 ppm and 200 ppm of nitrite in LB medium increased (P < 0.1) Stx2 production. Similarly, including 2% and 3% of salt decreased (P < 0.05) the final E. coli O157:H7 population, but supplementing 2% salt increased (P < 0.05) Stx2 production per cfu compared with that of control (1% salt), while including 3% salt decreased (P < 0.05) Stx2 production. Since 2% salt and 100-200 ppm nitrite are commonly used in processed meats, the current study indicated that salt and nitrite at these concentrations promote Stx2 production. Therefore, not only the survival of E. coli O157:H7 during meat processing is important, Stxs production by E. coli O157:H7 is another critical control point for producing safe meat products. (USDA AFRI 2009-65203-05716, 2010, Agricultural Experiment Station at University of Wyoming, NIH-INBRE P20RR016474).
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Shiga-toxin producing E. coli (STEC) serotypes, particularly O157, are major food borne pathogens. Recently, non-O157 STEC serotypes have also become a major public health concern. Unlike O157, isolation and detection procedures for non-O157 have not been fully developed. Confirmation of non-O157 strains is generally based on agglutination with serotype-specific antisera, which is labor intensive and sometimes nonspecific. We have developed a multiplex PCR, based on O-specific antigen coding genes, rfbE of O157, and wzx and wfqB of non-0157, to distinguish the 7 major STEC serotypes, O26, O45, O103, O111, O121, O145, and O157. The specificity of the procedure was confirmed with pure cultures of STEC strains (n = 138). Our objectives were to evaluate whether the procedure could be used to detect STEC in feces and screen fecal samples before subjecting them to detection by cultural procedures. Fecal samples spiked with different concentrations of a mixture of 7 STEC strains were tested before and after 6 h enrichment in E. coli (EC) broth. Fecal samples (108 from feedlot and 108 from dairy cattle) were collected, enriched in EC broth, tested by the multiplex PCR. All samples (n = 216) were cultured for O157, while a subset of samples (n = 24) were cultured for the non-O157 STEC. All 7 serotypes were specifically amplified in spiked feces with detection limits of 6.7 × 10 5 cfu/g before enrichment and 8.0 × 10 1 after 6 h enrichment in EC broth. The multiplex PCR revealed a high prevalence of STEC, except O45 serotype, in cattle feces (Table) . All samples that were culture positive for STEC were also positive by the multiplex PCR. The multiplex PCR may be used to identify feces positive for the 7 STEC before subjecting the samples for cultural methods, however, additional studies are needed to validate the procedure. In the United States, poultry product labels can contain "no antibiotics added" if the animals were raised without the use of antimicrobials.
In this study we compared microbial community structures of conventional chicken products (CONV; n = 201) with those of chicken products labeled as coming from birds raised without antimicrobials (NON; n = 201). Both CONV and NON products were equally likely to contain Enterococcus spp., (CONV: 17.4%; NON: 21.3%) or Escherichia coli (CONV: 25.9%; NON: 22.3%). CONV samples contained higher concentrations of coliforms (CONV: 3.0 log 10 cfu/mL; NON: 2.5 log 10 cfu/mL; P < 0.05). The number of samples positive for Salmonella was low in both groups, but statistically higher (P < 0.05) in NON (5.0%) vs. CONV (1.5%) samples. E. coli isolates from CONV samples were more frequently resistant to at least one antimicrobial (CONV: 61.3%; NON: 41.2%; P < 0.05). Four multidrug resistance patterns appeared twice or more in E. coli isolates obtained from both CONV and NON products. The most common patterns in both groups were tetracycline-sulfasoxazole followed by tetracycline-sulfasoxazole-trimethoprim/sulfamethoxazole and tetracycline-ampicillin. Enterococcus spp. isolates from both groups were equally likely to be resistant to at least one antimicrobial, but Enterococcus spp. isolates from CONV samples were more likely to be resistant to erythromycin, kanamycin or gentamicin (P < 0.05). Five multidrug resistance patterns were detected twice or more in Enterococcus spp. isolates from CONV products while 2 multidrug resistance patterns were detected in Enterococcus spp. isolates from NON products. In both groups the most common resistance pattern was erythromycin-tetracycline-tylosin tartrate. Taken together, these data indicate that CONV and NON products have similar contamination characteristics, however, bacteria isolated from CONV products may be more frequently resistant to some antimicrobials. Abstract: Antibiotic treatment of microbial infections is under scrutiny because of increasing conventional antibiotic resistance, and discovery of new classes of antibiotic agents is warranted. Antimicrobial peptides are part of innate defense system found almost in all organisms. Porcine lactoferricin (LFP-20) is an antimicrobial peptide identified in N terminus of porcine lactoferrin. To develop novel antimicrobial peptides with improved antimicrobial specificity as compared with LFP-20, we designed analogs LF-2, LF-4 and LF-6 with substituted alanine, serine, or tryptophan residues at the different positions of the molecule. Broth microdilution, hemoglobin release, WST-1 and DiSC 3 5 methods were used in this study. Statistical significance among independent groups was determined using one-way ANOVA. Analogs displayed a 2~16-fold higher antimicrobial activity than LFP-20 but did not induce increased hemolytic activity significantly (P > 0.05) to porcine erythrocyte below 32 μg/mL compared with LFP-20. Furthermore, the proliferations of porcine peripheral blood mononuclear cells were not influenced significantly (P > 0.05) by LF-2, LF-4 and LF-6 below 50 μg/mL. Except for 8 μg/mL and 16 μg/mL LF-4, the cytotoxicities of LF-2, LF-4 and LF-6 to PBMCs were not increased significantly (P > 0.05) below 32 μg/mL compared with LFP-20. To better understand the antibacterial mechanism of LFP-20 and its analogs, we studied their effect on the cytoplasmic membrane of Escherichia coli. LFP-20 was not effective in depolarizing the cytoplasmic membranes, whereas 3 analogs could gradually dissipated membrane potential of Escherichia coli, demonstrating a correlation between bactericidal activity and membrane depolarization. Compared with LFP-20, 3 analogs enhanced the Escherichia coli outer membrane permeability significantly (P < 0.05) at 8 ~32 μg/mL. LF-6 led to the most obvious inner membrane permeability of Escherichia coli. Collectively, these results suggest that the first target for 3 analogs on Escherichia coli may be the cytoplasmic membranes. Nitrate is used in the dairy industry as a preservative to prevent cheese blowing due to bacterial growth. However, due to health concerns, concentration limits for usage in countries where it is allowed are usually fixed at 50 mg/kg of nitrate in cheeses of medium and low moisture. The objective of this work was to evaluate the amount of nitrate in the curd and whey after addition to the milk used for Minas cheese production. Five batches of cheese were processed, and for each batch, potassium nitrate was added to the pasteurized milk (LTLT) at the following concentrations: 5g/100L, 15g/100L, and 40g/100L. One treatment was done without any nitrate addition. Nitrate was measured by spectrophotometric determination following modified Jones Method (AOAC 976.14), and raw milk composition was measured by infrared spectroscopy (Combisystem 2300, Bentley). Weighted log-linear regression models for count data, which adjusted for herd size and region, were used to assess the effect of C. burnetii on multiple morbidity and mortality outcomes. Positive operations had a significantly higher percentage of calves born dead (6.0%) and a higher percentage of abortions (4.1%) than operations that tested negative (4.6 and 3.2%, respectively). In addition, positive operations removed a significantly higher percentage of cows due to reproductive problems. These findings provide further evidence that C. burnetii is more prevalent in the US dairy herd than previously thought. In addition, C. burnetii infection appears to be associated with abortions, calves born dead, and cows removed for reproductive problems. More research needs to be conducted to determine the source of C. burnetii on dairy operations, define the causal relationship between health outcomes, and to determine management practices that are likely to decrease transmission of the organism.
